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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

f I the international search was carried out on the basis of a translation of the international application furnished to this 
1 — Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 
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□ 
□ 

□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

\X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

pC| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. JJ, 



|X| as suggested by the applicant. Q None of the figures. 

| because the applicant failed to suggest a figure. 
| | because this figure better characterizes the invention. 
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Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/03905 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-18 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together: with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Claims, No.: 



1-16 



as originally filed 



Drawings, sheets: 



1/9-9/9 



as originally filed 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
G3 claims Nos. 15. 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify): 

SI the description, claims or drawings {indicate particular elements befoW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed {specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 7-10 
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No: Claims 1-6, 11-14; 16 

Inventive step (IS) Yes: Claims 

No: Claims 1-14, 16 

Industrial applicability (IA) Yes: Claims 1-14, 16 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Basis of the r port 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Claim 15 refers to Fourier Kernel space. Since an unambiguous definition of this space is not 
given in the claim, a further examination of claim 15 was not possible. 
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R ItemV 

Reasoned stat m nt under Articl 35(2) with regard to n v Ity, inv ntive step or 
industrial applicability; citations and explanations supporting such statement 

The following document is mentioned for the first time in this International Preliminary 
Examination Report; the numbering will be adhered to in the rest of the procedure: 
D1: EP-A-0 467 437. 

1. The present application does not satisfy the criterion set forth in Article 33(2) PCT because 
the subject-matter of claims 1 - 6. 11 - 14 and 16 is not new in respect of the prior art as 
defined in the regulations [Rule 64(1) - (3) PCT]: 

1.1 Document D1 discloses [cf. D1: page 11, line 53 - page 16, line 8 and fig. 1]: 

- a method of designing a permanent magnetic structure for generating a desired magnetic 
field in a ROI comprising the steps of: 

- setting the dimensions of the permanent magnetic structure [in D1 : a perfectly uniform 
field (of infinite length) is truncated, i.e. the dimensions of the structure are set]; 

- setting a hypothetical distribution of magnetic material over the surface of said 
structure for each member of a finite set of spatial harmonics [see D1, page 13, lines 
27 - 55]; 

- calculating the amplitudes of said spatial harmonics [see D1 : step 6b) on page 14]; 

- scaling the members of the set of spatial harmonics according to the amplitudes of the 
spatial harmonics yielding the desired results [see D1 : step 6b)]; 

- establishing the required distribution of magnetic material by summing the scaled 
members and by minimizing the sum of least squares of the deviations over the ROI 
[see D1 : page 14, steps 6c) and 6d). The step of minimizing the sum of least squares 
of the deviations over the ROI is a routine step in numerical optimization and can be 
derived directly and unambiguously from the disclosure of D1 [cf. the PCT Preliminary 
Examination Guidelines C-IV, 7.2].]. 

Therefore, the subject-matter of claims 1 and 1 1 is not new. 

The above arguments apply mutatis mutandis to the permanent magnetic structure that has 
been designed according to the method steps disclosed in D1 , and therefore also the subject- 
matter of claim 16 is not new. 

Furthermore also in the D1 -method, the desired field represents a modification of an existing 
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magnetic field, i.e. the modification of the existing field generated by a magnetic structure that 
has already been truncated but does not provide the desired results of homogeneity, which 
may always be expressed as one of the spatial harmonics of the magnetic field over the ROI, 
which spatial harmonics are evaluated in a "real" space, i.e. the space corresponding to the 
ROI. 

Therefore also the subject-matter of claims 2-4 and 14 is not new. 

D1 discloses [cf. pages 9 and 10: "Magnetic material characteristics"] that the material that 
is used in the optimization procedure has a strong impact on the results and the final 
performances obtained. Furthermore, D1 discloses that the inhomogeneity of the magnetic 
field can best be described by spatial harmonics. In the D1 -method of optimizing magnetic 
material is added or modified to cancel certain terms related to the inhomogeneity; in other 
words, each harmonic results in shim [magnetic material that is added or modified] or the 
modification of a shim and a set of shims is created in order to cancel certain harmonic terms, 
i.e. the set is representative of the weighted sum of the individual harmonics. Therefore, also 
the subject-matter of claim 5 is not new. 

In D1, the desired magnetic field is produced by a distribution of magnetic material over one 
or more flat surfaces, see D1 , fig. 1 . Therefore also the subject-matter of claim 6 is not new. 

Moreover, also in D1 the optimization procedure uses the standard step of incorporating an 
additional, arbitrary distribution of magnetic material in the next step of optimization. 
Therefore also the subject-matter of claim 12 is not new. 

As is furthermore apparent from D1, also in the D1-method the usual steps of a numerical 
optimization method are carried out, i.e. an approximation to the desired field in the ROI 
produced by a distribution of magnetic material is calculated including the determination of 
the field by taking into account the thickness and placement of the magnetic material and this 
distribution of magnetic material is optimized, in other words, a corrected distribution of 
magnetic material is established in accordance with the difference of the resultant field and 
the desired field, and these steps are repeated until the difference between the desired and 
the resulting field becomes sufficiently small. Therefore, also the subject-matter of claim 13 
is not new. 
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The present application does not satisfy the criterion set forth in Article 33(3) PCT because 
the subject-matter of claims 7-10 does not involve an inventive step [Rule 65(1) and (2) 
PCT]: 

D1 discloses the optimization of magnetic material that is distributed over a polygonal 
cylindrical shell, see D1 , fig. 1 . The step of optimizing magnetic material distributed over an 
elliptical or a circular cylindrical shell is a straightforward idealization of real shells that are 
used in permanent magnet design, and the step of carrying out the D1 -calculations is also 
straightforward for the person skilled in the design of permanent magnets. Therefore, the 
subject-matter of claims 7 and 8 lacks an inventive step. 

D1 discloses a permanent magnet of a polygonal cylindrical structure, see D1 , fig. 13. Varying 
the thickness of the magnetic material used in such a structure, e.g. in an azimuthal direction 
thereof, is a straightforward solution to the problem of cancelling certain inhomogeneity- 
related terms. 

Also the combination of paramagnetic and diamagnetic materials is a straightforward solution 
to adjusting the homogeneity of the magnetic field. 

Therefore, also the subject-matter of claims 9 and 10 lacks an inventive step. 
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Re It mVII 

C rtain defects in the international application 

To meet the requirements of Rule 5.1(a)(ii) PCT, the document D1 should have been 
identified in the description and the relevant background art disclosed therein should have 
been briefly discussed. 

To meet the requirements of Rule 29(1) EPC, the independent claims should have been 
properly cast in the two part form, with those features which in combination are part of the 
prior art [see document D1] being placed in the preamble. 

The subject-matter of claim 13 is defined by a reference to the description ["in accordance 
with the method described herein ..."]. According to the PCT Preliminary Examination 
Guidelines, C-IM, 4.10, such a claim is allowable only where the reference is absolutely 
necessary. Such is, however, not the case here. Therefore, claim 13 should have been 
amended or should have been deleted. This reference to the description has been ignored 
in Section V above. 

On page 2, lines 5-10, reference is made to the prior art published in EP-A-0 601 101 and 
its equivalent US-A-5 266 913, "the disclosure of which is incorporated by reference". It is not 
clear whether this expression is a reference to the background art, or whether it is part of the 
disclosure of the invention [cf. the PCT Preliminary Examination Guidelines C-ll, 4.17]. 
Therefore, this expression should have been deleted. 
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Re It mVIII 

C rtain observations on th international application 

In addition to the objections of Sections V and VII above, the application does not meet the 
requirements of Article 6 PCT for the following reasons: 

The various definitions of the invention given in independent claims 1 and 1 1 are such that 
the claims as a whole are not concise, contrary to Article 6 PCT. The claims should have been 
recast to include only the minimum necessary number of independent claims in any one 
category with dependent claims as appropriate [Rule 6.4 (a)-(c) PCT]. In the present case, it 
is considered appropriate to use only one independent claim in any category. 

The following terms or expressions used in the claims are vague and indefinite and, as such, 
render the scope of the claims unclear; accordingly, the claims should have been amended 
to remove these defects [Article 6 PCT]: 

- optimum approximation to the desired field [claim 1 and claim 13: Does this absolute 
definition preclude future developments and future amendments?]; 

- an additional, hypothetical, arbitrary distribution of magnetic material into said set 
[claim 12: A set of magnetic material is not defined in claim 1], 
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EXAMINATION REPORT International application No. PCT/G BOO/03905 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as u originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-18 as originally filed 

Claims, No.: 

1-16 as originally filed 

Drawings, sheets: 

1/9-9/9 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
El claims Nos. 15. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify}: 



B the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because: 



1. Statement 



Novelty (N) 



Yes: Claims 7-10 
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No: 



Claims 



1-6, 11-14, 16 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-14, 16 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-14, 16 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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R Item III 

Non- stablishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Claim 15 refers to Fourier Kernel space. Since an unambiguous definition of this space is not 
given in the claim, a further examination of claim 15 was not possible. 
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Re Item V 

Reasoned statement und r Article 35(2) with r gard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

The following document is mentioned for the first time in this International Preliminary 
Examination Report; the numbering will be adhered to in the rest of the procedure: 
D1: EP-A-0 467 437. 

1 . The present application does not satisfy the criterion set forth in Article 33(2) PCT because 
the subject-matter of claims 1 - 6. 11 - 14 and 16 is not new in respect of the prior art as 
defined in the regulations [Rule 64(1) - (3) PCT]: 

1.1 Document D1 discloses [cf. D1: page 11, line 53 - page 16, line 8 and fig. 1]: 

- a method of designing a permanent magnetic structure for generating a desired magnetic 
field in a ROI comprising the steps of: 

- setting the dimensions of the permanent magnetic structure [in D1 : a perfectly uniform 
field (of infinite length) is truncated, i.e. the dimensions of the structure are set]; 

- setting a hypothetical distribution of magnetic material over the surface of said 
structure for each member of a finite set of spatial harmonics [see D1 , page 13, lines 
27 - 55]; 

- calculating the amplitudes of said spatial harmonics [see D1 : step 6b) on page 14]; 

- scaling the members of the set of spatial harmonics according to the amplitudes of the 
spatial harmonics yielding the desired results [see D1 : step 6b)]; 

- establishing the required distribution of magnetic material by summing the scaled 
members and by minimizing the sum of least squares of the deviations over the ROI 
[see D1 : page 14, steps 6c) and 6d). The step of minimizing the sum of least squares 
of the deviations over the ROI is a routine step in numerical optimization and can be 
derived directly and unambiguously from the disclosure of D1 [cf. the PCT Preliminary 
Examination Guidelines C-IV, 7.2].]. 

Therefore, the subject-matter of claims 1 and 1 1 is not new. 

The above arguments apply mutatis mutandis to the permanent magnetic structure that has 
been designed according to the method steps disclosed in D1 , and therefore also the subject- 
matter of claim 16 is not new. 

Furthermore also in the D1 -method, the desired field represents a modification of an existing 
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magnetic field, i.e. the modification of the existing field generated by a magnetic structure that 
has already been truncated but does not provide the desired results of homogeneity, which 
may always be expressed as one of the spatial harmonics of the magnetic field over the ROI, 
which spatial harmonics are evaluated in a "real" space, i.e. the space corresponding to the 
ROI. 

Therefore also the subject-matter of claims 2 - 4 and 14 is not new. 

D1 discloses [cf. pages 9 and 10: "Magnetic material characteristics"] that the material that 
is used in the optimization procedure has a strong impact on the results and the final 
performances obtained. Furthermore, D1 discloses that the inhomogeneity of the magnetic 
field can best be described by spatial harmonics. In the D1 -method of optimizing magnetic 
material is added or modified to cancel certain terms related to the inhomogeneity; in other 
words, each harmonic results in shim [magnetic material that is added or modified] or the 
modification of a shim and a set of shims is created in order to cancel certain harmonic terms, 
i.e. the set is representative of the weighted sum of the individual harmonics. Therefore, also 
the subject-matter of claim 5 is not new. 

In D1 , the desired magnetic field is produced by a distribution of magnetic material over one 
or more flat surfaces, see D1 , fig.1 . Therefore also the subject-matter of claim 6 is not new. 

Moreover, also in D1 the optimization procedure uses the standard step of incorporating an 
additional, arbitrary distribution of magnetic material in the next step of optimization. 
Therefore also the subject-matter of claim 12 is not new. 

As is furthermore apparent from D1, also in the D1 -method the usual steps of a numerical 
optimization method are carried out, i.e. an approximation to the desired field in the ROI 
produced by a distribution of magnetic material is calculated including the determination of 
the field by taking into account the thickness and placement of the magnetic material and this 
distribution of magnetic material is optimized, in other words, a corrected distribution of 
magnetic material is established in accordance with the difference of the resultant field and 
the desired field, and these steps are repeated until the difference between the desired and 
the resulting field becomes sufficiently small. Therefore, also the subject-matter of claim 13 
is not new. 
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The present application does not satisfy the criterion set forth in Article 33(3) PCT because 
the subject-matter of claims 7-10 does not involve an inventive step [Rule 65(1) and (2) 
PCT]: 

D1 discloses the optimization of magnetic material that is distributed over a polygonal 
cylindrical shell, see D1, fig. 1. The step of optimizing magnetic material distributed over an 
elliptical or a circular cylindrical shell is a straightforward idealization of real shells that are 
used in permanent magnet design, and the step of carrying out the D1 -calculations is also 
straightforward for the person skilled in the design of permanent magnets. Therefore, the 
subject-matter of claims 7 and 8 lacks an inventive step. 

D1 discloses a permanent magnet of a polygonal cylindrical structure, see D1 , fig. 13. Varying 
the thickness of the magnetic material used in such a structure, e.g. in an azimuthal direction 
thereof, is a straightforward solution to the problem of cancelling certain inhomogeneity- 
related terms. 

Also the combination of paramagnetic and diamagnetic materials is a straightforward solution 
to adjusting the homogeneity of the magnetic field. 

Therefore, also the subject-matter of claims 9 and 10 lacks an inventive step. 
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Re Item VII 

C rtain defects in the international application 

To meet the requirements of Rule 5.1(a)(ii) PCT, the document D1 should have been 
identified in the description and the relevant background art disclosed therein should have 
been briefly discussed. 

To meet the requirements of Rule 29(1) EPC, the independent claims should have been 
properly cast in the two part form, with those features which in combination are part of the 
prior art [see document D1] being placed in the preamble. 

The subject-matter of claim 13 is defined by a reference to the description ["in accordance 
with the method described herein ..."]. According to the PCT Preliminary Examination 
Guidelines, C-lll, 4.10, such a claim is allowable only where the reference is absolutely 
necessary. Such is, however, not the case here. Therefore, claim 13 should have been 
amended or should have been deleted. This reference to the description has been ignored 
in Section V above. 

On page 2, lines 5-10, reference is made to the prior art published in EP-A-0 601 101 and 
its equivalent US-A-5 266 913, "the disclosure of which is incorporated by reference". It is not 
clear whether this expression is a reference to the background art, or whether it is part of the 
disclosure of the invention [cf. the PCT Preliminary Examination Guidelines C-ll, 4.17]. 
Therefore, this expression should have been deleted. 



Form PCT/Separate Sheet/409 {Sheet 6) (EPO-April 1997) 



INTERNATIONAL PRELIWHWARY International application 1 ^. PCT/G BOO/03905 

EXAMINATION REPORT - SEPARATE SHEET 



Re It m Vljl 

Certain observations on the international application 

In addition to the objections of Sections V and VII above, the application does not meet the 
requirements of Article 6 PCT for the following reasons: 

The various definitions of the invention given in independent claims 1 and 1 1 are such that 
the claims as a whole are not concise, contrary to Article 6 PCT. The claims should have been 
recast to include only the minimum necessary number of independent claims in any one 
category with dependent claims as appropriate [Rule 6.4 (a)-(c) PCT]. In the present case, it 
is considered appropriate to use only one independent claim in any category. 

' The following terms or expressions used in the claims are vague and indefinite and, as such, 
render the scope of the claims unclear; accordingly, the claims should have been amended 
to remove these defects [Article 6 PCT]: 

- optimum approximation to the desired field [claim 1 and claim 13: Does this absolute 
definition preclude future developments and future amendments?]; 

- an additional, hypothetical, arbitrary distribution of magnetic material into said set 
[claim 12: A set of magnetic material is not defined in claim 1]. 
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